W^re  looking 
for  some  very 
bright  people. 

(To  join  a  very  bright  company.) 
Send  US  a  resume! 

Follow  the  yellow 
brick  road  to 
Syncsort,  Inc. 


Thers's  no  business  like  software!  A  few  years  ago  *  didrtt  exist 

Tod^  ifs  one  of  fhe'fasted  growing,  most  rewarding  industries  m 
the  world. 

Wfe're  proudthat  SyncSort  has  been  in  the  vanguard  of  this  software 

exptosion.  In  1972  we  had  only  a  handfU  of  users.  Now  we're  the 
best  knowri  name  in  sorting. 

Our  OS,  DOS  and  CMS  sort  programs  are  used  by  more  than  6.000 
users  worldwide.  And  SyncSort  is  the  sorting  choice  of  73%  of 

Amercds  m^  data  processors,  according  to  the  latest  IDC  survey. 
Wte've  pioneered  virtually  all  the  technological  breakthroughs  in 
modem,  highijerformance  sorting.  Many  of  our  innovations  are,  m 


CREATTVE  SOFTWARE  OeSIGNBtS  AND  DEVELOPERS: 

Ibdtl  be  using  your  background  and  creativity  to  develop  stste-cf- 
the-art  software  programs  for  leading.edge  users.  Vbd«  need; 

•  An  excellent  knowledge  of  IBM  operating  systems,  either  O^. 
DOSA«(e,  MVS  or  VM/CMS: 

•  A  proven  track  record  of  significant  design  experience  with  maior 

software  systems; 

•  Strong  BAL  programming  experience  and  access^nelhod  ■ 
expei^  induding  exposure  to  EXCP^evel  channel  programming. 

SYSTEMS  PROGRAMMBIS  (TECHNICAL  SERVICES):  \bd1l, 
investigate  complex  operating-system  and  software  problems  arw 

provide  creative  solutions  for  many  of  Americats  heavy  weight  data 

processors.  Vbu  need  the  following  experience: 


•  Strong  BAL  programming  experience; 


I  I  I  I  E  gill 


svMcorl 


•  Desire  to  stay  current  with  the  state-of-the-art  on  both  software 
and  hardvirare. 

SYSTM  ENGWEERS  (SALES):  YbdH  conduct  technicaf 
preserriations  and  performance  evaluations  in  many  of  Americals 
top  DP  shops,  lb  do  so,  yodtl  need  an  exceilent  computer 

background  and  a  desire  to  enter  the  creative-marketing  arena 

•  Good  knowledge  of  OS7VS  or  DOS/VS  intemals: 

•  At  least  two  years  systems  background; 


•  Frequent  travel  and  personal  contact  rewarded  with  high  eam'mgs. 


Syncsort  Incorpaated  560  Sylvan  Ave.,  Englevyood  Cliffs.  NJ.  07632 


with  CA-RAPS! 


CA-nAPS  also  provktas  viewing  capabilities 
for  Power’s  queues,  plus  saves  time  and 
resources  by  providing  the  ability  to  verify 
print  output  prior  to  dispatching. 


System  performance  to  enhanced  by  reliev¬ 
ing  the  operator  console  of  full  responsibili¬ 
ty  for  power  command  functions.  These 
functions  can  now  be  performed  through 
CICS,  thus  relieving  a  major  system 
bottleneck. 


How  can  you 
get  CA-RAPS? 
Easy...  call  our 
toll  free  number 
800-645-3042 


Genetics-Based  Research 

Scientist  Explores  Single-Molecule  Microcircuit 

BjrTlaiScnUMlI  hope*  (o  tome  up  with  a  woihable  zymes  contain  genetic  infonnation  Foundation  (NSF).  In  feet,  a  grei 

CW  Staff  aii^e-molecule  microcircuit.  In  fact,  that  not  only  tell  what  they  ate  and  portion  of  the  molecular  electronit 


Piper  Grounds  MAS  n 


Software  Designed 
Exclusively 
For  IBM  System/38 


LEX-1 1 

WORD  AND  DATA  PROCESSING 
FOR  VAX,  PDP-1 1  AND  LSI-1 1 


We'reTalHmg  Subsystems! 


Explicit  Policies  Needed 
On  EFT,  OTA  Report  Warns 


Says  High-Level  Source 

'Good  Ounce'  FCC  Will  Act  on  Bell  Plan  in  May 


S' 


Virtually  anywhere  you  do- 
business,  our  Silent  700' 

Portable  Data  Tenninals  can 
help  you  stay  on  top  pf  things. 
AH  you  need  are  a  standard 
telephone  and  an  electrical  . 
outlet.  Plug  it  in,  dial  up  your 
central  computer  and  data  base, 
and  get  the  information  you 
neeo,  when  and  where  you  * 
need  it.  Whether  you’re  in 
sales,  service,  engineering, 
manufacturing  or  management. 


You’ll  find  our  data  termi¬ 
nals  especially  efficient  when 
used  for  electronic  mail,  remote 
sales  order  entry  or  tirnesharing 
applications.  We  also  offer 
you  a  wide  choice  of  different 
portable  models  that  are 
designed  to  meet  a  variety  of 
business  needs. 

In  addition,  you  can  count 
on  the  experience  of  one  sup- 
■  plier  with  a  worldwide  factory- 
trained  sales  and  support 


rganization  that’s  just  a  phor 


ttm  of  your  business,  take  one 
of  our  mrtables  along.  Gmtact 
Texas  Instruments,  P.O.  Box 
202145,  I^llas,  Texas  75220; 
orphoneI-8DO-23I-47I7;in 
Texas,  call  1-800-392-2860. 

T!  invented  the  mttgmted 
cimal,  du  mknprocessor 


Texas  Instruments 


m 


Government  Crackdown  Under  YJay 

Swtem  Helps  Track  Student  Loan  DeiEaulters 


IPL  STAKES  OUT  THE  FUTURE 
AS  THE  LEADER 

IH  4300-COMPATIBLE  MAIHFRAMES. 


sySTEMS  INC. 


CUSTOMER 

SERVICE 


SUPERIOR 

PRODUCTS 


INDUSTRY 

LEADERSHIP 


National  Advanced  Systems 


Whcrt^  Ihe  cBfffference 
between  Dwmb  imd  smart? 


_  The  next  real  question 

is  whether  you  need 
*^!W^ne  conversational  or  block 
mode  operation. 

Dumb  is  conversational.  Smart  is 
conveisational/block. 

Dumb  has  limited  editing  capabilities. 
Smart  has  full  editing  capabilities. 

Dumb  doesn't  have  any  shiftable 
function  keys.  Smart  has.8.  . 

Dumi)  has  a  gated  extension  port. 
Smart  offers  a  printer  port. 

Dumb  offers  reverse  video,  reduced 
intensity,  and  combinations.  Smart 
offers  thpse  plus  blink,  blank,  under¬ 
lining,  and  full  screen  reverse. 

Smart  also  offers  international 
character  sets  and  popular  terminal  ' 
emulations. 

They  both  offer  a  12"  di^lay,  24x80 
white  or  green  screen,  upper  and 
lower  case,  plus  punctuation  and 
control,  individual  cursor  control 
keys,  built-in  numeric  key3Dad„  and 
fullAolf  duplex  up  to  19.2K  baud. 

With  all  these  differences. 


there's  one  surprising  similarity. 

'They’re  both  avbilable  from  one 
source.  Lear  Segbr. 

'The  same  Lear  Siegler  that  virtually 
every  industry-conducted  survey 
shows  to  be  the  world's /ovorite 
independent  terminal  manufacturer. 

Tbe  some  Lear  Siegler  that's  the 
price/performance  leader  all  the  way 
up  and  down  the  general  purpose 
CRT  terminal  scale. 

.'The  some  Lear  Siegler  that 
should  always  be  your  first  choice. 
Whether  your  choice  is  the  ADM  5 
Dvimb  Terminal*  or  the  ADM  21 
Smart  Terminal. 

After  oil,  where  else  could  you 
increase  your  intelligence  so  much 
for  a  mere  $50? 

THE  ANSWER  IS  LEAR  SIEGLER. 
THE  QUESTION  IS  WHICH  ONE. 


niltants  said. 


Wejust  deUvered  the  ZOOOth 
copy  of  the  UCC-I  Tape  Manage- 
ment  System.  Now.  we’re  shooting 
W  tor  2.0011 

W  UCC-I  is  the  industry  leader  in 
f  tape  management  tor  a  very  good 
leason.itSlheifidustiyieaderinper- 

UCC-l:avitalfirststepintotaldata- 
t  managetner«  capabill^  Cal  us  today 
«00-527-50l2  (in  lisias.  214353-7312). 
Duntdown  tor  3XXX)  has  begun. 


Drowning  In  Sea  of  Paper 

DBMS  Proves  Lifesaver  to  Dun  &  Bradstreet 

weU  over  $ 

DunfcBndfl 

theUrsestbu 

biUion  in  revenues,  three  software  options  were  consid-  terns.  Inc's  Total;  IBM's  IMS:  Intel 

teet  Cotp.  daims  to  be  eted:  conventional  Ble  management  Corp.'s  System  2000;  and  Software 

^eas  information  ser-  such  ait  Vsam;  another  round  of  it.-  AG's  Adabas.  _ 

files  in  6ve  different  ways;  this  ac¬ 

cessibility  would  ^ecd  the  pro- 

Dun  it  Bril 
credit  informi 
tU  the  mid-lS 

y  engulfed 
credit  inform. 

Istieet  is  DfrB  Corp.'s  same  rouu'oM  followed  during  have  changed,  but  at  that  litne  Total, 
ition  group,  and  up  utr-  phase  one;  or  purchasing  a  packaged  for  exam^,  made  it  difficult  to 
iTOs  the  company's  100  DBMS.  change  the  dau  base  without  chang- 

ffices  were  being  slow-  DIcB  settled  on  the  packaged  DBMS  ing  appUcations.  IMS' access  meth- 
t>y  a  sea  of  paper.  All  option,  DeLuca  aaid,  in  order  to  in-  od  couldn't  hatulle  a  data  base  com- 
■tion  —  literally  count-  crease  productivity  by  speeding  up  prising  53  million  companies.  We 

low  Dkb  to  offCT  mm  subscriber 
services.  Also,  'IDMS  wm  highly  re¬ 
garded  by  all  the  users  we  ^Ntke 
wiHt,"  Katzen  said. 

choae  IDMS.  It  was  installed  in  )uly 

ICMpiececof 

uidbvteleph 

iim  —  WM  entered  and  implementation  tioM  and' to  stmpUfy  woolif  have  had  to  artiSdally  break 
manually,  on  paper  interfaces  with  the  various  ^>pUai'  it  down  into  several  small  data  baies. 
one.  The  fesulrinc  pro-  tions  diat  would  eventually  be  used  Furthermore,  IMS'  hierarducal  de- 

der  MVS.  Seven  months  later,  in 
March  19B0,  die  migration  of  DATs 

cedun  was  tedious  and  cnUy.  with  the  system.  sign  would  not  easily  support  a  net- 

All  of  that  has  now  been  replaced  DiiB's  major  requirement  in  a  wort  data  base." 

Case  Suwnaiy  File  (CSF)  to  IDMS 

We’re  the  one  with  the  new  ^50- 
half  the  size,  twice  the  speed 
for  10%  less  than  VAX. 

I  - - — - -  The  new  Perkin-Elmer  3250  tops  the  VAX  11/780 

II  in  e\«ryaiticalraleg(xy:  processing  power,  system 
capacity  and  throughput /«  prices  starting  as  low 
as  $150,000  with  2MB  of  memory 

Example:  Teamed  with  Rerton-Elmer’s  new 
^  FORTRAN  VII  Z-Hhe  industry’s  first  universally 
optimizing  compiler— the  3250  yields  3,03ff  sirigle- 
predsion  K-whetstones  per  second.  DEC'S  VAX 
11/780,  by  comparison,  can  perform  only  about 
1,200  per  second. 

Utilizing  state-of-the-art  64K  FtAM  technology, 
the  3250  packs  up  to  16MB  of  directly  addressable 
_  rrvemory  in  a  single  24"  wide  X  56"  hi^  cabinet 
E  DEC  doesn’t  offer  that  much  memory  in 
z  fourcabinets. 

t  The  3250’s  dual  32-bit  rnerriory  bus  delivers 
-  40MB/second  I/O  bandwidth  and  64MB/seoond 

- ^ -  peak  system  throughput  rate.  It  can  heuide^ 

miH  UP  to  115  Qioabvtes  of  on-line  storage  fall||||||||||  x 

_  and  control  over  1,000  I/O  devices. 

8«»d  00  compel*  (x«#gu«iio™^  VAXi  With  its  Single  bus  architecture,  |Hn| 

FORTRANVHZd.^™..p«ionn««.*K.«^  just  c^’t  touch  Lse  specs.  HI 

Looking  for  a  high-performance  32-bit  minicomputer?  Look  to  Perkin-Bmer— the  ■n|| 

(xxnpanyvvithrnore  installed  32-bit  minis  than  any  other  | 

company  except  one.  Wa’re  the  one  that  gives  you  ntore.  ‘"I 

More  performance.  More  support.  More  value.  Call  or  send  Hil  '  I 

in  the  coupon  today  for  details  on  the  new  3250.  ocamport.  nj  07«7  ImIflIII  Hill  I ■ 

Perkin-Elmer,  Ooeanport,  NJ  07757.  Tel:  800-631-2154.  j 

— - - ! 


PERKIN-ELMER 


BMSZSASai 


usten  Closely 
and  you  can  hear  it. 


It’s  8  pleasant  sound;  No  click- 
.  ing  or  claddng.  Little  more  than  a 
gentle  rustle  that’s  usually  masked 
by  other  ambient  noises.  TheJBM 
3232  Model  51  has  a  non-impact, 
multi-element  matrix  print  head. 
Instead  of  banging  away  at  the  pa¬ 
per,  imaging  is  done  by  electroni¬ 
cally  removing  dots  from  the 
spcM^  aluminum-coated  paper, 
ejqxtsiiig  easy-to-read  characters. 

Low  decibels  don’t  mean  low 
speed.  The  IBM  3232  gives  you 
I  to  450  cbarac- 


desk-top  work  station  for  interac¬ 
tive  ASCn  environments,  or  as  a 
standalone  printer.  And  the  power 
of  interactive  computit^-indud- 
ing  a  standard  APL  character  set- 
is  at  your  fingertips. 

And  now,  to  top  it  off,  you  can 
order  the  IBM  3232  through  our 
.IBM-authorized  distributor  net¬ 
work.  This  means  you  can  have 
otje  on  your  desk  fast.  It’s  the  kind 
of  thing  we’d  like  to  shout  about, 
but  making  a  lot  of  noise  doesn’t 
seem  appropriate  for  the  quietest 
high-sp^  terminal  we’ve  ever 
offered  for  the  money. 


The  cluster 
you  can  shape  to 
the  moment 


Pata'ixwl  4^40  terminal  '-\-tem  tu-  intn  \oiir  tunxni  npeiatin'. 
'aanmlure-  and  adai^t-^  ivadiK'  to  tutmv  change-. 

Hie  ■'V'tem  n  PTd-^’nmiMtiMe,  iintall' ea^iK,  n  tviln  modular.  li'Jmn  i 
controller  inte.vonneets  a^  mam  a^  termanaK  o.n  be  printe.u),  nnpla^mna^  Iv 

located  up  to  a  mile  awav,  pnntermip  to  2,ddd  leet.  ,  • 

rile -enerabpurpom  dnplav  -tatiom  are  humamenpineered  tor  men 
productiMix  and  lou  operator  tat ipue.  Nreem  tilt.  Kevboaixb  come  in  1l^c 
;UT,in>aements  and  are  interelianpeable.  1 'tnpla\  c  1  larac tea’-  are  c  rop  uppea  aiic  c'.\c  i 
c  a'e.  .A  \  and \  c 't  printca'--  n  a\  ailable  tc'  meet  t he  e\ac  t  m  c  cb  c 't  \cn  a  '-\  ^tc  m 

builtun  cliaLtno-tic-  pinj^'int  tlie  -ource  ot  am  troubles  "'c  r\  u  c  n 
ci'.d  tcvcaid  and  backed  b\  tlie  laell  ^\dem.  11  tree  pavnuait  c^^tuMn  uiil  meet  \our 
V  i  11  re"'  !  n  c\b  and  allow  \c  ai  to  take  acK  antaue  ot  tec  ht  lolodc  al  ad\  anc  c". 

PdiereacK  todmm^.mtcp  iu  n;  :  mn  . d":  1  it  t  in"  our  id  ii  anal 
e  .,  1  .c  c  clu  Knii  Ml  ..a  a  -  ■  M.  M.e  '  :  .da  m'u  \our  ke\  pc'ople 


The  knowledge  business 


THE  DATA  CENTER  /John  P.  Murray} 


The  MIS  Funding  War:  Losing  by  Saving? 


"Finns  Don't  Spend  Enough  < 
Consultant  Argues"  [CW,  F< 
quoted  remark  made  by  I 


'It  may  be  that  these  installations  are  their  own  worst  enemies. 
■  It  is  unfortunate  that  sometimes  an  "out-of-control"  data  pro- 
'  cessing  situation  is  required  to  obtain  adequate  senior  manage¬ 
ment  attention  ami  funding.' 


inadequate  CRT  te 


User  Turned  Management  Analyst  Learns 
Importance  of  Communications  Skills 


THE  BEAUTY 
32-Brr  REAL-TIME 
COMES  FROM 


moves  eveiy- 

thingthatis 

notart. 

And  it  is 
this  same  proc 
ess  that  makes 
our  32-bit  Real- 
Time  Operating 


you  use  a 

ble,  interactive  system  goieration  ut 
to  defme  the  syston,  the  processes,  the 
files.  Aiid  all  the  pri(»ities. 

The  AOS/RT32  code  you  need, 
you  keq).  And  what  you  don’t  need, 
you  get  rid  of.  Conq>letdy. 


The  art  of 
sculpting  mar¬ 
ble  has  been 
described  as  a 
process  M^ere 
one  starts  with 
a  block  of  mar¬ 
ble,  thoi  re- 


With  the  result  that  you  end  up 
with  a  Real-Time  System  that  has  no 
unessential  logic  to  run  throu^.  Which 
makes  it  run  fast.  Exactly  what  Real- 
Time  Systems  are  supposed  to  do. 

As  a  matter  of  fact,  you  not  only, 
determine  exactly  how  fast  things  will 
happen.  You  al^  determine  exactly 
when  they  will  happoi.  So  you’re 
guarante^  maximum  interrupt  latency. 

Believe  it  or  not,  this  is  not  the 
way  most  Real-Time  Systons  work. 

^  Most  Real-Time 
T  -x  .•  systems  ju^e  modified 
i  timesharing  s3rstems. 

i  \  AOS/RT32on 

#  I'W  l  the  other  hand, 

was  conceived 
from  the  be^- 

l- 


QFOURNEW  i 
OPERATING  SYSTEM 
MCHEIANGEIJO. 


terns.  In  point  of  fact,  we 
have  given  you  «ie  of 
the  best  timeshar- 
ing  systems  in 
,  ^  the  business  to 
i  devdop  your 
>  Real-Time 
(  ^  V  >  c^eiOur  Ad- 

1  1  vancedOper- 
at^Syston/ 
Virtual  Stor¬ 
age  (AOS/ 
VS).  Its  a 
conq>atible 
supa:^t  of 


1 


\  superset  oi 

AOS/RT32 

that  provides  an  incredibly  lush 
environment  for  programming  in 

FORTRAN  77,  PL/1 ,  DG/L” 

software  and  Macroassembler. 
And  has  an  ability  to  run  (and 
ctmsequoidy,  delwg)  your  Real- 
Time  code  while  working  in  a  time¬ 
sharing  mode. 

So  you  end  up  with  an  AOS/ 


RT32  systan  you’ve  specifically 
sculpted  fw  your  multiprocessing, 
multitasking  applicatitm.  Be  diat  auto¬ 
mated  testing,  process  control,  medical 
instrumaitation,  ctxnmunications  or 
what-have-you. 

And  if  that’s  not  enou^,  you  also 
get  to  run  your  AOS/RT32  systan  on 
our  ECUPSE  MV/6000"  and 
ECUPSE  MV/^"  family  of 
con^juters.  The  sin^e  most  pc^ular 
computo^  in  science  today. 

Which  is  why  to  us,  AOS/ 
RT32  is  the  first  real  Real-Time 
32-bit  opa-ating  systan  in  the  , 


Fix'  mcxre  information, 
call  your  local  Data  Genaal 
ofRce.  Or  write  us  at  C-228, 
4400  Gxi^uta  Drive, 
Westboro,MA  01580. 

>^’11  send  you  exacdy  what 
you  need  to  know  to  sc^t 
a  Real-Time  masterpiece. 


.IpDataGenoal 


M-PLETE  for  Qn-line  systems 
mFdnruaiy. 


satisfying, 
and  good  your 

system. 


COM-PLETE  from  Software  AG  is  the  satisfying,  ijistant,  online  teleprocessing  alternative  forSystem/370  and  43W 
users-satisfying  because  it’s  more  than  just  a  teleprocessing  monitor.  As  its  name  suggests,  COM-PLETE  is  an  online 
system  COM-PLETE  is  a  proven  system  of  productivity  tools  that  include  an  online  editor  for  interactive  program 
development  and  an  alternate  system  console  fbrsimplified  operating  system  maintenance  and  rontrol.  • 

COM-PLETE  but  not  complex.  Users  quickly  discover  that  COM-PLETE  Is  easy  to  use.  That  s  because  COM-PLCTE 
programming  statements  use  a  simple  CALL  interface  and  are  operating  system  independent  This  e^  of  use  makes 
COM-PLETE  a  results-oriented  system.  Applications  that  would  take  months  to  develop  with  conventional  systems  can 

be  online  in  weeks  using  COM-PLETE.  - - - 

COM-PLETE  is  good  for  your  system.  It  runs  on  any  System/ 

370, 4300,  or  compatible  mainframe  using  OS/VS  or  DOS/VSE. 

.  It  guarantees  system  reliability  in  testing  and  production  with  a 
storage  protection  scheme  that  fully  protects  all  applications,  and 
COM-PLETE  itself,  from  accidental  modification.  And  it  opti¬ 
mizes  CPU  and  operating  system  throughput  and  efficiency 
through  the  extensive  use  of4)arallel  processing. 

If  you’re  looking  for  an  easier  way  to  handle  your  teleprocess¬ 
ing  requirements,  consider  a  COM-PLETE  change.  Use  the 

for  a  getaway  or  to  atterki  our  free  seminar. 


Softvare  AC  ofNorth  America.  Inc.  _ 

1 1800  Sunrise  Valley  Drive.  Reston.  Virginia  22091 
(703)860-5050 

□  I  d  like  to  arrange  fora  trip.  Please  send  in 

□  Please  send  me  information  on  yoi 
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or  masked,  so  tfiat  the  ^svvord  is 
never  displayed.  Passwords  are  • 
controlled  and  can  be  changed  by 
each  user.  Software  tools  can  force 
users  to  change  ^r  personal 
passwords  within  a  given  tirrie. 


To  prevent  inadvertent  |or  inten¬ 
tional)  release  of  data,  the  ^stem 
also  provides  anextended  access 
control  systern  called  /Vccess  Isola¬ 
tion  Mechanism  (AIM). 

AIM  protects  against  unauthor¬ 
ized  release  of  data  by  assigning 
l^s  of  classification  tt>  data  files 
arxl  levels  of  cleatarKe  to  the  user. 
It  then  matches  clearances  and 
classifications.  For  "read"  and 
"erfccute"  access  modes,  the  user^ 
clearance  must  be  higher  or  eqCial 
to  the  classification  of  the  data 
blodc  For  "write"  access,  the  clear¬ 
ance  must  match  the  classification. 


Horse"  ploy  whereby  a 
programmer  Ndes  witNn 
a  legitimate,  often-used  pro¬ 
gram  some  addMonal  code 
complete^  unrelated  to  the 
documented  function  of  that 
program.  That  code,  for 
lnstantt,mightsearchthestor- 
age^em  for  data  to  which 
the  programmer  has  no  access. 
Hardware  Rings 
The  two  securi^  mechanisms  ate 
proteaed  and  further  enfofisd  by 
specialized  hardware,  called  the 
Ring  Mechanism,  which  makes 
Multia  a  uniquely  secure  repository. 
Files  dwell  within  rings,  numbered 
from  0  to  7.  The  lower  the  number, 
the  more  privilege  is  conferred  on 
the  executing  program  arxl  its 
associated  files.  A  special  hardware 
regis»  keeps  track  of  the  ring 
number  in  which  each  users  appli¬ 
cation  is  ooecuting.  The  ring  nunrv 
ber  increacses  or  decreases  within 
the  access  nxxle  limits  set  for  each 
user  as  the  application  references 
different  files.  The  limits  set  for 
each  user  are  imptemented  in  ring 
biadoets:  the  read,  write,  and 
execue/can  brackets. 


User  access  to  files  is  determined 
by  all  three  mechanisms:  AO,  AIM, 
arxl  the  ring  brackets.  The  user  can 
process  a  file  only  if  he  B  permitted 
the  kind  of  access'  authorized  by 
the  security  mechanisms. 

The  ring  mechanism  also  protects 
itself  from  attack.  Ring  numbers 
of  files  can  be  chan^  only  by 
authorized  users.  The  operating 
^em  checks  every  atterr^  to 
modify  ring  numbers  to  assurethat 
the  attempt  is  legitimate.  The  rings 
also  protm  the  users' subsystems. 
User  Control 

When  an  authorized  user  changes 
the  protection  modes  on  a  file, 
these  changes  are  reflected  to  all 
users  of  that  file  immediately  That 
is.  access  permissions  arxl  denials 
are  dynamic  and  are  re-calculated 
by  the  hardware  with  no  loss  in 
^«em  performance  during  the 
execution  of  every  computer 
instruction. 

More  on  Data  Seaji% 

For  an  irvdepth  paper  on  Mufija 
Data  Security  call  our  toll  free  num¬ 
ber  800-343-6294  (in  Massachusetts 
call  61 7-552-2264)  or  write 
Honeywell. 200  Smitfi  Street 
(MS  487).  Vtatham,  Massachusetts 
02154. 


In /act,  it  Imom  about  asynchronous, 
synchronous,  bit-oriented  and  byte- 
•  oriented  protocols. 

Its  function  is  to  convert  a  stream  of  data 
from  one  protocol  to  anodier. 

Quiddy,  accurately  and  economically 
Ifs  a  solution  to  one  of  the  knottiest 
communications  problems  existing  in  the 
political  world  of  different  protocols  from 
different  manufacturers. 

The  IVCC  7000 shewn  is,  in  fiict,  a  computer 
optimized  for  die  fast  trandation  and  tranter 
data  between  devices  which  employ  deferent 


In  addition  to  protocol  translation, 
the  IVee  7000  provides  capabilities  for 

network-to-networkgateways,andnetwork- 
control  (flow  control,  routing,  switching). 

Multiple  internal  processors  provide 
as  many  as  68  links.  The  communications 
channds  are  identical  hardware  configura¬ 


tions.  The  communications  translatioHs 
are  under  software  control 

Adaptability?  Absolutely.  We're  adding 
new  conversion  packages  constantly.  And 
we  can  help  you  create  your  own  special¬ 
ized  protocol  conversion  software. 

Inside  theIVCC  7000,  for  just  an  instant  in 
time,M  machines  speak  the  same  protocol 
As  a  result,  we’ve  vastly  simplified 
the  task  of  creating  protocol  conversion 
software. 

And  you  get  your  different  machines 
talking  quiddy,  at  a  reasonable  cost  With¬ 
out  a  rruqor  investment  to  reprogram  your 
computers. 


At  Intersil  Systems  we’re  making 
connections.  Lei's  connect  Please  call  or 
write  for  a  brochure  on  Intersil  Systems’ 
wide-ranging  communications  family 


□  Intersil  3270-style 
controUer/teniiinal  series. 

□  Intersillocalareanetworking. 

□  Intersil  protocol 
translation  systems 

□  Interdl  statistical 
multiplexers. 

□  Intersil  DEC  compatible 
communications  boards 

□  Intersil  communications 
solutions  overview. 


Intersil  Systems 
1275  Hammerwood  Ave 
Sunnyvale,  CA  94086 
(408)  7434300 


System/34  Gets 
Finance  Packages 
In  Ansi-74  Cobol 


Analysts  Get 
System/34  Aid 

SAN  FRANCISCO  —  A 
programming  aid  package 
designed  for  programmer/ 


omi^oiL 

SYSTEMS 


Introducing  the\JVX 


ffycNiieloakingforpeifoniiatioev 

Castenyourseadidts. 

Smce  its  introduction,  the  family  has  puteintensive  applications.  like  data  reduction, 
become  an  industry  stand^d  with  a  unique  com-  Structural  and  ^te  element  analysis.  And  finan- 

bination  of  virtually  unlimited  program  capacity,  dal  and  business  modeling, 

versatility,  communications  capabOities,  and  If  you  already  own  a  '\AX-ll/780,  you  can 

depth  of  software.  convert  to  the  new  with  a  standard 

Now  the  new  V\X-ll/782  combines  a  pair  upgrade  package.  Without  rewriting  a  line  j 

of  VAX-U/TBOs  into  one  powerful  attached  pro-  so^are.  Or  retraining  your  users, 

cesdng  system  with  nearly  twice  the  throughput  By  upgrading  you  add  a  whole  new  level'  of 

of  a  singfe\AX-ll/780.  lliat  makes  the  new  performance  to  the  features  that  have  made  V\X 

■VAX-U/TSZ  perfect  for  your  toughest,  most  com-  the  most  popular  system  in  its  dass. 


-11/782. 


The  VMS™  softvvare  simplifies  pro¬ 

gramming  dramatically.  Every  WAX.  language,  for 
example,  shares  the  same  synibolic  debugger  and 
Common  Runtime  Library.  You  can  even  mix 
difierent  limguage  routines  within  a  single  pro¬ 
gram,  v^ch  allows  you  to  use  existing  sr^ware 
and  r^uoe  your  devdopment  time  and  costs. 

Anti  with  2  gigabytes  of  user  program  ^ace  plus 
virtual  memory,  you're  not  lil^y  to  run  out  of 
capacity.  (>  n^  to  segment  your  large  programs. 

But  there's  even  more. 

\AX  can  give  you  the  tools  you  rreed  to 
build  an  encompassing  strategy  for  office  and 
information  management. 

Tools  like  dectronic  mail,  text  management, 
screen  formatting,  a  CODASYL-compli^t  data 
base  managemait.system,  record  management, 
and  a  powoful  query /report  writer. 

And  with  VAX  distributed  access  cap^ility, 
users  and  prograrruners  can  access  files  of  inf  or- 
rruition  from  any  V\X  in  the  network  without 
having  to  know  exactly  where  they  are. 

The  VAX-11/782.  If  you  want  a  new  levd  (rf 
WAX  power,  it's  here.  So  fasten  your  seatbdts. 

For  more  information,  call  toll-free: 
800-258-1577,  extension  100.  In  New  Han^)shire, 
call:  603-884-7492,  extension  100.  Or  return 
the  coupon  bdow. 


Whether  you  buy  the  new  V^X-11/782  or 
upgrade  your  existing  V\X-ll/780,  you'll  be  sup¬ 
ported  fidly  by  E^td's  service  on-ate,  around  , 
the  world.  Just  like  all  V^X  products. 

For  sheer  versatility,  nothing  lives  up  to  the 
WAX  family  of  computers.  '\AX-ll/780s  can  be 
configured  for  real-time  applications  w  multi¬ 
user  data  processing  applications  or  timesharing. 

You  could  put  VAX  at  the  very  heart  of  an 
office  infornution  system,  link  it  to  other  WAX 
systems  by  way  of  DEGiet™  And,  with 

communication  options,  to  other  computds. 

But  the  most  impressive  feature  of  all  in  the 
WAX  family  is  the  depth  and  richness  of  software 
.available. 


mm 


ELMIRA,  N.Y. 


NEWPORT  BEACH,  Calii 


I>ecsystems  -10,  -20  Gain 
Message-Routing  Utility 


'Campus'  Offers  School  District  Reports 


Hig^^uautygraimics. 
Built-in  copji 
Under$500a 


Tool  Tracks 
Cash  Flow 


VSl  Multimedia  Education 


at  a  sensible  price! 


With  that  one  call  you  can  get  two  new  series  of  SRA 
sdf-education  courses.  One  to  bring  new  VSl  system  pro¬ 
grammers  on-stream  £ist.  The  other  to  upgrade  skills  for  more 
productivity. 

SRA’s  new  sdf-educf  tion  series  tor  system  programmers: 

VSl  Fundamentals,  VSl  Advanced  Topica. 

VSl  Fundamentals  can  quickly  give  them  the  know-how 
to  generate  and  maintain  VSl.  VSl  Advanced  Tq)ics  takes 
them  into  performance  evaluation,  problem  identification 
and  beyond. 

A  total  of  six  courses  with  int^ated  video  and  audio 
instruction;  one  video,  four  audio  cassettes,  plus  nine 
text  vcdumes. 

It V  ill  easy  to  assimilate,  too.  SRAs  modular  Mini-Giurse 
formal  provides  Criterion  Referenced  Instruction  in  “hite- 
sized”  15-  to  ^minute  segments.  And  each  course  comes 
with  the  exclusive  SRA  Personal  Reference  Guide  (PRG) 
for  each  student.  Not  only  do  the  PRGs  function  as  course 
guides  and  workbooks,  but  also  as  an  on-going  reference 
as  programmers  take  on.  productive  tasks. 

The  price  is  right...tliree  years  of  selfeducation  fi>r  less. 

For  leas  than  you’d  probably  pay  to  send  one  staff  member 
to  class  (including  tuition,  tj^ical  travel  and  Mr  diem), 
you  can  keep  both  VSl  series  in  your  own  selfieducation 
library  for  three  years! 

You  can  lease  for  30  days  or  12  months  under  SRA’s 
flexible  plans.  Either  way,  order  an  entire  series  and  get 
a  10%  discount. 


VSl  System  Programmer  Fu 

30-Day 

Lease 

■Is 

12-Month 

Lease  Renewal 

Complete  Series 

1285 

$1100 

$440 

Includes: 

Intraduction  to  VSl 

130 

525 

210 

Generating  VSl 

100 

375 

150 

Maintaining  VSl  90  325 

VSl  System  Programmer  Advanced  Topics* 

130 

Complete  Series 

3305 

41190 

$475 

VSl  System  Uigic 

Writing  User  Exits  aiid 

120 

475 

190 

Evaluating  VSl  Performance 

100 

400 

160 

and  Dump  Analysis 

120 

450 

180 

Automatic  updating,  loo. 

And  keeping  courses  current  couldn’t  be  easier:  SRA  does 
it  for  you! 

^  automatically  update  all  components  during  12-month 
leases  and  renewals. 

Why  Wut?  Ordering’s  easy  to^ 

Simply  call  T<dl  Free  to  order  course  materials— or  mail 
the  coupon  for  more  detailed  information.  (You  can  also 
enroll  in  IBM  fee  classes,  or  get  detailed  course,  class 
and  education  center  information  from  our  audio  library.) 

800-631-5582 

Call  IBM  DIRECT  ToU  Free  and  ask  for  “Education.'’ 

In  New  Jersey. .  .800-352-4960;  Alaska/Hawaii . . . 
800-526-2484. 

We  make  DP  self-education  easy  for  yon. 


SRA 


Science  Research  Associates,  Inc. 
A  subsidiary  of  IBM 


IN  DEPTH 


I  s  sysrcnts  yrow  move  pervasive  and  eomplex, 
they  dramutieally  ehaiiye  business  poliey  and 
strategy,  and  the  my/v  people  work  and  think. 
Organizational  ehanvte  will  open  a  new  dimen¬ 
sion  of  system  development  risk,  fore iny  MIS 
manayers  to  heeome  ayents  of  ehanye. 


B>  C  >rus  K.  (iibson  and  C  harles  .1 .  Sin«cr 
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People  who  never  heard  of  a  data  base  management 
system  only  a  few  years  ago  are  busy  readiiig  up  bn  the  sub- 
je«  today.  But,  w1k)’s  got  time  to  spend  in  the  library  when 
there’s  work  stacking  up? 

Intel  meets  today’s  need  for  DBMS  education  with  data 
base  management  seminars.  Our  seminars  answer  basic 
questions  about  DBMS  in'  getreral  and  about  Intel’s  DBMS, 
SYSTEM  2000r  in  particular. 

Managers  can  learn  how  SYSTEM  2000  DBMS  increases 
productivity.  How  it  speeds  application  development.  How  it 
helps  programmers  to  work  faster.  And  ultimately  helps  the 
end  user  work  smarter. 

If  your  need  is  for  more  in-depth  education,  examine 
Intel’s  curriculum  for  SYSTEM  2000  customers.  We  offer  a 
complete  portfolio  of  training  courses  iitcluding  videotaped 
course  work  that  will  make  your  move  to  data  base  simple, 
quick  and  secure. 

Let  Intel,  simplify  your  DBMS  education.  Call  one  of  the 
numbers  below  to  r^jster  for  a  free  DBMS  seminar.  For  in¬ 
formation  on  Intel’s  educational  program,  call  our  Market 
Information  Office  at  800/531-5304.  In  Texas,  call 
512/258-5171.  Or  clip  the  coupon. 


Incd  Corporatioru  Market  Infonnati 
P.O.  Box  9968.  Austin.  TX  78766. 


Dsim  DBMS  SEMINAR  SCHEDULE 


RISKS  FOR  MANAGERS 
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In  Depth/4 


y.  In  thi»  financial  perfonu 
‘organiza-  progreas  throngh  ii 
tructuring  ly  complex  pluMCS  < 
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RISKS  FOR  MANAGERS 


In  Depth/7 


RISKS  FOR  MANAGERS 


.  In  1981.  Cincom  Instolted  647  new  DBMS  systems,  more 
than  all  other  Independents  combined. 

•  5200  Installations  now  use  over  12.500  CIncom  data  base  / 
data  communications  products  wotidvirlde. 

•  70%  of  |he  fortune  100  ond  50%  ot  the  Fortune  500  use 
Cticom  product. 

•  CP  has  recognized  CIncom's  TOWL  DBMS  tor  ochlovirio 
$250  million  In  soles-more  than  all  other  Independents 
combined. 

But.  whoTS  really  Impressivo  Is  thio  unpOrqHeted  performance  TOIAL  pro¬ 
vides  our  clients.  Performance  3^to-8  times  bettor  thdn  the  competition. 
Fora  detetled  rof^  on  jhe  potlorTnance  of  CIncom's  TOTAL  compared  to 

other  DBMS  softwpre.contoctouMaricBtingSetvicos  Deportment.  • 
B0M4*-3bl0/lfl  Ohio;  518661-eOOO/ln  Canada:  416-279-4220. 
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RISKS  FOR  MANAGERS 


EMUfX  AHNOUNGES  34  NEW  nSK 
SUBSYSTEMS  FDR  DEC  USERSl 

As  a  awTirined  DEC  user  you've  pnAablyb^  Emulex  is  luxnm  Of  cour^.Emalex  subsystems  can  save  your 

seoedy  coveting  some  of  the  (XNWiful  new  trotter  eiipeit.  Over  7500  detivered.  So  we're  a  company  ploity.  And  we  have  an  attractive  rentat/ 

drives  DEC  doesnft  otter.  Or  wanting  tower  prices  natwai  to  provide  you  with  the  widest  choice  of  purch^  option  to  s^  any  ttrancing  worries, 
and  taster  deiivetythw  you've  been  getting.  comptete  disk  subsystems  you've  ever  seen.  SocattusrightnowWe'rethebestfriendadedi- 
wett.  you  can  get  them  from  Emutex  ready  to  Featuring  more  performance  and  higher  retiabit-  cated  DEC  user  could  have, 
plug  In  wd  run  nryour  DEC  LSFn  POP-11.  V  ity  than  you've  ever  dared  hope  for.  Call  (800)  854-7112  toH-fiee,  outside  California. 

WW-llYbu choose frem Control  Data  VYinchester,  Plus  total  service  support -anything  from  lnCalitornia.call(7i4)557-7580.EmulexSys- 
removable  pack  and  fixed/removable  drives  up  subsystem  to  whole  system  service-up  to  and  tents  Group,  2001  Deere  Are..  Santa  Ana,  CA  92705. 
to675  M6ytes  inctuding  your  DEC  computer  from  companies  TWX 910-595-2521. 

lilte  Control  Data  GE.  and  Ivmshare. 


VDICEMAIL 


By  WUter  Ulrich 


arly  telephone  customers 
were  faced  with  a  lot  of  problems:  The 
phone  was  unattractive,  difficult  to 
use.  provided  no  permanem  record  and 
lacked  security.  Besides,  few  people 
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VOICE  MAIL 


In  Depth/14 


EndDisk 

CCMSTVERSIONS 

FOREVER. 


IN  DEPTH 


For  a  free  information  til  describing 
Insbmt-FBA,  contact  die  SDI  office  nearest  you. 


NowaUyours^warecanuseam/typeofDASD 
device— CKD  or  FBA— without  changes  to 
programs  or  fCL. 


Dorlen  Products 


AVOID  DOWNTIME! 

WATER  AL1AU 
tjj— i  J.l  1 
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software  support  teams. 
TBieyie  goodLUieyie  fast 
And  they  ri^  by  me  i^ione. 


Every  call  handled  by  a  specialist  Every  specialist 
badod  by  a  team. 

When  you  have  a  software  question,  tune  is  of  the 
essence.  Yom  business  could  depend  (K\  a  hist  answer. 

.  That's  the  reason  behind  Dotal's  Telephcxie 
Support  Centers  in  North  Amoica,  Eiuxrpe,  Japan,  and 
Australia. 

If  you  subscribe  to  this  service,  you  can  call  the 
center  if  you  have  a  question.  As  so«i  as  we  take 
your  call,  we'll  retrieve  your  customer  file  electroni¬ 
cally  horn  our  data  base  and  put  you  in  touch  with  a 
software  ^redalist,  will  be  backed  by  a  team  of 
eiqxrtsmyour  particular  E)igitaloperatmg  system. 

Oftetv  diis  specialist  cw  harvlle  your  problem 


right  away.  If  not,  other  mernbers  of  the  team  will  be 
consulted  automatically. 

from  then  on,  the  team  is  respcmsible  for  getting  that 
pn^jem  resolved.  And  the/U  stay  on  it  until  they  do. 

It's  all  part  of  Digital's  commitment  to  p^de 
you  witii  foe  most  advanced,  rriost  resptmsive,  and 
irwst  comiuehensive  software  support  anywhere. 

Ru  rnore  inforinatiffli  about  Sdtware  Product 
Senuoesv  contact  your  local  Digital  office. 


Wechanntlieway 
Ihetvond  thinks. 


Less  Costly  Alternative  to  Supercomputers 

Array  Processors  Speed  to  Popularity 


April  19, : 


Scanner/Recorder  Boasts  Modes 

Intelligent  Micro  Controller  GE  Offers  Serial  Matrix  Printers 
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management  sys- 

recogniied  the  ' — i 

need  to  provide  our  I 
mearch  and  devel¬ 
opment  arganaa- 

lion  with  a  comprehenuve  information  sys¬ 
tem  for  handling  document  text  as  well  as 
all  chemical  and  bMo^cal  data.  The  sys¬ 
tem  we  sought  had  to  handle  the  storage 
and  retrieval  of  textual  as  well  as  numeric 
data,  be  operable  in  both  batch  and  on-line 
modes,  and  most  importantly,  required  a 
high  level  inquiry  language  that  could  be 
used  by  non-systems  personnel.  Ultimately, 
we  evaluated  INQUOS,  and  were  the  first 
company  to  purchase  it 

Our  hrst  use  of  fUQlWE  was  to  develop 
document  retrieval  systems  for  both  exter¬ 
nal  literature  and  internally-generated 
documents.  The  system  allowed  us  to  do 
selective  dissemination  of  information, 
retrospective  searching,  and  the  generation 
of  camera-ready  copy  for  publications  con¬ 
taining  new  references,  to  be  distributed  to 
worldwide  research  and  development 


following  automation  of  our  document 
retrieval  and  publishing  system,  known  as 
SquiMt  Science  Information  System,  we 
extended  the  use  oUNQUIKE  to  the  more 
complex  Chemical-Biological  Computer 
System  (CBCS).  This  system  contains  chem¬ 
ical  and  biological  testing  data  on  every 
Squibb  compound,  including  the  graphic 
chemical  structure.  The  advantage  of  CBCS 
is  that  in  erne  display,  a  researcher  can  re¬ 
trieve  any  combination  of  chemical  struc¬ 
ture  and  biolo^cal  test  data,  and  can  view 
thepaphic  chemical  structure  of  the  com- 
pouhd(s)  in  which  he  has  interest,  as  well  as 
any  data  horn  any  of  the  biological  tests 
performed  on  the  compound.  The  inven¬ 
tory  management  and  distribution  of  these 
compounds  for  testing  is  also  handled  by 
INQUIRE. 

The  key  point  is  that  within  a  relatively 
short  span  of  time,  using  INQUBiE,  we 
were  able  to  automate  a  considerable 


all  information 
management  heeds 
of  our  research  and 
development 


tions  as  well,  including  retrieving  quality 
control  historical  information  and  develop 
mentofa  call  reporting  system  for  our  sales 
organization. 

INQUIRE  has  been,  and  will  continue  to 
be,  an  important  database  management 
tool  In  our  productivity  arsenal  for  new 

If  you  run  MVS,  VS-I  or  VM,  productive 
software  from  Infbdata  can  help  solve 
your  information  problems.  Cal!  as  today 
to  find  oat  exactly  horn 


More  Than  Cache 

By  alleviating  path  queuing  problems, 
eliminating'  mechanical  delay  and 
driving  transfers  at  full  channel  speeds, 
Syber^he  reduces  I/O  times  by  as 
much  as  75%. 

Central  to  its  performance  is  the 
Sybercache  manager-a  fast 
microcomputer  that  evaluates  host 
channel  programs  then  directs  data 
flow  according  to  the  performarKe 
needs  of  each  data  set  It  determines 
which  operations  should  be  directed 
to  disk,  which  to  cache,  and  how 
much  buffer  space  each  requires-on  a 
case-by<ase  tusis. 


The  latest  of  these  is  Sybercache;  the 
STC  8890  Intelligent  Disk  Controller. 
It  breaks  the  I/O  bottleneck  by 
eliminatii^  deficiencies  in  the 
communications  path  between  CPU 
and  disk  storage.  •  '  . 


Sybercache 

Intelligence  and  Architecture  to  Break  the  I/O  Bottleneck 


Industry-standard  DASD  architecture,  is 
proving  inadequate  for  many  high 
performance  sterns.  The  problem' is 
the  growing  disparity  betwe^  processor 
spe^  and  disk  response  time. 

The  resulting  bottleneck  can  throttle 
‘performance,  inflate  operating  costs 
and  hinder  productivity. 

That  the  bottleneck  can  be  broken 
has  been  consistently  demonstrated 
by  STC's  remarkable,  stream  of 
DASD  innovations. 


Coupled  with  STC's  current  family  of 
8350,  8650  and  8360  disk  drives, 
Sybercache  delivers  the-  I/O  response 
and  transfer  rates  demanded  by 
today^s  fastest  processors. 

As  STC's  new  generation  8380  drives 
come  on  line,  Sybercache  will  deliver 
even  more  performance  for  still 
greater  productivity. 


Easy  Implementation 

Sybercache  is  fully  hardware  and 
software  compatible  with  4341 , 
370/135-168,  3031-3081,  or  equivalent 
CPUs.  And  since  the  cache  nunager 
handles  most  tuning  needs 
automatically,  implementation  is 
straightforward. 

Sybercache  comes  with  1.5  Mbytes  of 
buffer  storage,  two  storage  directors, 
two-channel  switch,  and  maintenance 
processor.  Field  installable  options 
include  four<hannel  switch  and  3,  6. 
or  12  Mbytes  of  buffer. 

Versatile  Architecture 

Versatility  is  the  principle  strength  of 
STC's  architecture.  Sp^ific  products 
designed  to  solve  specKic  problems 
result  in  consistent  high  throughput 
without  relinquishir^  the  compatibility, 
economy  or  reliability  you'-ve  crxne 
to  expect. 

Consider:  The  4.305  Solid  State  Disk 
to  paging:  VSS  for  s^uential  daU 
base  managem^;  hi^vspeed  8360 
disk  for  interactive  fite;  double 
density  8650  disk  for  on-line  data 
bases;  and  now,  Sybercache  for  ' 
intelligent  subsystem  control. 

To  learn  how  STC's  innovative 
architecture  can  break  the  I/O 
bottleneck  in  your  operation,  contact 
your  local  STt  Marketing 
Representative.  Or  write;  STC,  2270  S. 
88th  Street,  Louisville,  Colorado 
80027.  Phone:  (303)  673-4063 
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Infonnatics  has  completed  twer 
successful  years  of  providing  profes¬ 
sional  services  fdt  systems  develop- 
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•  s^ms  using  CX)BOL  or  PL/1.  It  s  a  W:  ate  an  equal  opportunity  emplo! 

plus  if  you  also  have  experience  in 
IMS.  MARK  rv*  or  QCS.  Additional 

requirements  depend  on  the  project-  || 

excellent  sabry/bei^ts  package  Z  informatics  inc ! 

eluding  relocation  assistance.  Send  1 1 

your  resume  immedbtely  or  call  collect: 

1121  San  Antonio  Road  One  Embarcadero  Center  3255\VilshireBlvd 
Palo  Alto,CA  94303  Suite  2716  Suite  610 

415/964-9900  SaaFnaciaco,CA94IIl  Uw  Aiwelea,  CA  900 

415/397-1313  2IV3860400 

17930  Rtcific  Highways  10300 N.  Central  Expwy.  2900  North  Loop  W. 

'  Suite  1007  -Building  II,  Suite  167  Suite  1300 

Seattle,  WA  98188  Dallaa,TX  75231  Ho««oo,  TX  77092 

214/696-1900  7IV680-2100 


RPG  li/PROG 


I  Maine 

I  Nevs  Ha^TiDs^'' 
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$24^00=^60,000+ 

Call  Tony  Natella  at 1-800-821-7700 x 826 

anytime,  day  or  night,  seven  days  a  week.  Our  toll  free  lines  are  always  open. 
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Ths  iMOMt  ind  most  importait  connulBr  oonferwKX  It  ^ 

telnutd  it  atnw.  bringing  Ks  rMd«#i^  to  wM  OMr  M  a 
mMon.  To  gat  ttial  Mnd  at  axpoaura  for  you  aKl  yotx  oompaiy. 
plan  now  to  advamaa  m  our  ttaae  NCC  inuaa. 

Tha  opan  mo  rata  lor  CtaaHiad  Mmliaing  la  t8.9S  par  Ina. 
Sand  ua  aliw  oamara^aaite  malarW  or  oopy  to  ba  ty^  by 
ua.*ngw«ianylagoaarboidaralobauaad.andali[q^a  . 
.  daalrad.Mamaybaaantlnviathainal.bytalaoaplar.ar(^ 
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ClaaAflod  AdvartUtng 


The  BEST  TIME  To  Do  Your 
Clasdified  Advertising  Is 
Coming  CIp. 


The  BEST  PLACE  To 
Advertise  Is  In 
COMPClTERWORLD*S 
NCC  Issues. 
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